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(54) INK JET HEAD 
(57)Abstract: 

PURPOSE: To, enhance the bonding strength of a 
flexible printed cable and a piezoelectric element and to 
prevent a short circuit. 

CONSTITUTION: A piezoelectric element 6 is bonded to 
the upper surface of a nozzle plate 3 through a vibration 
plate 5 in opposed relation to a pressure chamber part 
4b. A notch part 10a having an area larger than that of 
the electrode surface 6a of the piezoelectric element 6 is 
provided to the coverlay 10 of a flexible printed cable 7 
at the position to be opposed to the piezoelectric 
element 6. The terminal part 9a being a part of a 
conductive pattern is positioned in the notch part and 
formed so as to have an area smaller than that of the 
electrode surface 6a. When a conductive adhesive 1 1 is 
dripped on the electrode surfaca6a to press the notch part to the electrode surface, the 
electrode surface 6a and the terminal part 9a are brought to a direct contact state within the 
notch part and bonded in such a state that the periphery thereof is surrounded by the 
adhesive. By this constitution, conductive efficiency is enhanced and the use amt. of the 
adhesive can be reduced and, since the adhesive is prevented form flowing to the surface of 
the coverlay, the cause of a short circuit is removed. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused. t>y the use of this translation. 

1 This document has been translated *by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Two or more groove ink passage sections by which partition formation is carried out among 
one pair of substrates by which a laminating is carried out The pressurized-room section prepared in the . 
mid-position of each of these ink passage sections A nozzle prepared in a point of each above-mentioned 
ink passage section A piezoelectric device currently arranged so that one above-mentioned substrate 
may be countered with each above-mentioned pressurized-room section; respectively A flexible printed 
cable which supplies power to each above-mentioned piezoelectric device It is the ink jet arm head 
equipped with the above. The above-mentioned flexible printed cable An insulating base film and an 
electric conduction pattern prepared on the above-mentioned base film, It is prepared in some above- 
mentioned electric conduction patterns, and an electrode side of the above-mentioned piezoelectric 
device is contacted. A terminal area through which it can flow, It has an insulating cover lay by which a 
laminating is carried out to the above-mentioned base film so that the above-mentioned electric 
conduction pattern may be covered, and a notch to which the above-mentioned cover lay is punctured 
and the above-mentioned terminal area is exposed. The above-mentioned notch It is characterized by 
having formed so that the above-mentioned electrode side may be surrounded by large area rather than 
the above-mentioned electrode side of the above-mentioned piezoelectric device. 
[Claim 2] It is the ink jet arm head characterized by having formeii the above-mentioned terminal area 
of the above-mentioned flexible cable in small area rather than the above-mentioned electrode side of 
the above-mentioned piezoelectric device in claim 1. 



[Translation done.] 
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♦NOTICES* 

Japan Patent Office is not responsible for any 

damages caused by the use of this translation . ■ • ' 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings^ any words are not translated. 

DETAILED DESCRIPTIO N , . 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to an ink jet arm head. 

[0002] ' , , • 

[Description of the Prior Art] As one format of an ink j et arm head, much ink passage is arranged in a 
radial at the back side of a disc-like nozzle plate, and the thing it Was made to make an ink drop inject is 
in a front face from the nozzle prepared near [ the ] the core. 

[0003] Drawing 5 shows the configuration in the conventional technology, the groove ink passage 
section is prepared between one pair of substrates 22 and 23, and the part has become pressurized-room 
24b. The piezoelectric device 26 is stuck on the opposite location of pressurized-room 24b of the 
substrate 23 upper surface through the diaphragm 25 which serves as a common electrode. 
[0004] The flexible printed cable 27 for supplying power to a piezoelectric device forms the electric 
conduction pattern 29 in the whole surface of a base film 28, and has covered it by the insulating cover 
lay 30 on it. Terminal area 29a is formed in some electric conduction patterns 29, notch 30a was 
prepared in the cover lay 30, and terminal area 29a is exposed through notch 30a. 
[0005] If electroconductive glue 3 1 is dropped at electrode side 26a of a piezoelectric device and notch 
30a of a flexible printed cable is forced on it, as shown in drawing 6 , in contact with the opposed face of 
the cover lay 30 around notch 30a, as for the electrode side of a piezoelectric device, space will be 
formed between an electrode side and terminal area 29a in a notch. At this time, electroconductive glue 
3 1 was pressed from the upper and lower sides, was spread in space, and has connected the flexible 
printed cable 27 and the piezoelectric device 26 by joining electrode side 26a and terminal area 29a. 

[problem(s) to be Solved by the Invention] As described above, since the cover lay 30 around notch 30a 
contacts the front face of a piezoelectric device 26 in case a piezoelectric device 26 and the flexible 
printed cable 27 are connected in the conventional technology, electrode side 26a does not arrive to 
terminal area 29a, but both are joined through the electroconductive glue 31 spread in space. For this 
reason, in order to make bonding strength high, only the binder which appropriates the space equivalent 
to a part for the thickness of a cover lay is needed, and there is a problem more than which the 
consumption of adhesives is. Moreover, when the usage fee of adhesives was reversely made [ many ] 
too much too much, adhesives flowed out around the notch and, especially in the case of the high 
density arm head, had become the cause of causing an adjoining electric conduction pattern, a 
piezoelectric device, and a short circuit. 

[0007] Then, the object of this invention is to improve the configuration of the terminal area of an 
electric conduction pattern and notch in an ink jet arm head, and enlarge bonding strength of a flexible 
printed cable and a piezoelectric device, and make it not cause a short circuit. 
[0008] 

[Means for Solving the Problem] Two or more groove ink passage sections by which partition formation 
is carried out among one pair of substrates with which the laminating of this invention is carried out in 
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order to attain the above-mentioned object, A nozzle prepared in the pressurized-room section prepared 
in the mid-position of each of these ink passage sections, and a point of each ink passage section, In an 
ink jet arm head equipped with a piezoelectric device currently arranged so that one substrate may be 
countered with each pressurized-room section, respectively, and a flexible printed cable which supplies 
power to each piezoelectric device An electric conduction pattern with which a flexible printed cable 
was formed on an insulating base film and this base film, It is prepared in a part of this electric 
conduction pattern, and an electrode side of a piezoelectric device is contacted. A terminal area through 
which it can flow, It has an insulating cover lay by which a laminating is carried but to a base film, and a 
notch to which a terminal area drilled in this cover lay is exposed so that an electric conduction pattern 
may be covered, and these notches are characterized by having formed so that an electrode side may be 
surrounded by large area rather than an electrode side of a piezoelectric device. 
[0009]In the above-mentioned means, a terminal area of a flexible printed cable is good to form in 
small area rather than the above-mentioned electrode side of a piezoelectric device. 
[0010] 

[Function] This invention makes a large area the notch to which a flexible printed cable is exposed 
rather than the electrode side of a piezoelectric device, and since'it has formed so that the electrode side 
of a parenthesis may be surrounded, the contact of an electrode side and the terminal area of an electric 
conduction pattern is attained directly. For this reason, in order that the electroconductive glue for 
joining a terminal area and an electrode side may be little and may end, it is prevented that this piles up 
in a notch and flows into the front face of a cover lay. 

[001 1] If the terminal area of an electric conduction pattern is made into small area rather than the 
electrode side of a piezoelectric device, the plane-of-composition product in the notch of 
electroconductive glue can be enlarged so much. 
[0012] 

[Example] One example of this invention is explained with reference to a drawing below. The 
configuration of introduction drawing 3 and the whole ink jet arm head which starts this invention using 
4 is explained. 

[0013] The ink pool substrate 1 and one pair of substrates (a medium plate 2 and nozzle plate 3) of the 
front face ( drawing 3 upper surface) constitute the body B of an ink jet arm head. Between one pair of 
substrates 2, and 3, partition formation of the groove ink passage section 4 has been carried out. 
[0014] Materials, such as PSF (Pori Sail John), are all chemically used for three substrates 1-3 which 
constitute Body B as joinable matter by adhesives strongly to ink, and they are made by injection 
molding this. 

[0015] Ink input lb is prepared in the core of projection la established in the back center section of the 
ink pool substrate 1, and common ink room section lc is formed in the front- face side. Filter Id for 
intercepting the foreign matter mixed into ink is prepared in ink input lb. Two or more list RIKUSHON 
2a- extracted to the narrow diameter corresponding to the flute width of the ink passage section 4 in the 
hole of the shape of a taper which has formed the medium plate 2 in the same size as the ink pool 
substrate 1 , and made the front-face side thin along with the inner circumference section of an ink pool 
room, and the point of this hole is prepared. 

[0016] Two or more slot 3a- for ink passage is substantially formed in the radial, and nozzle 3b— which 
becomes each point installed by two trains near the center section from the hole formed in the direction 
of board thickness is prepared in the back side ( drawing 4 underside) of a nozzle plate 3. Height 3c in 
which the front center section of the nozzle plate 3 projected in the shape of a rectangle mostly is 
formed. The head of each nozzle 3b is extracted near the front face of this height 3c, and injection of an 
ink drop of it is enabled. When one pair of substrates 2 and 3 which consist of medium plates 2 and 
nozzle plates 3 j oin each slot 3a- for ink passage, partition formation of the above-mentioned ink 
passage section 4 is carried out, and these ink passage sections are open for free passage with common 
ink room section lc with list RIKUSHON 2a. Pressurized-room section 4a which made the flute width 
large is prepared in the mid-position of the list RIKUSHON 2a approach of the ink passage section 4. 
[0017] Rectangular diaphragm 5 — is stuck on the front-face side of a nozzle plate 3, and the opposite 
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location With each pressurized-room section 4a. Since a diaphragm 5 serves as a common electrode 
while amplifying the oscillation by the piezoelectric device, the sheet metal which is conductive nigh 
materials, such as phosphor bronze and brass, has been used. 

[00181 The piezoelectric device 6 is stuck on the front face of each diaphragm 5, and the opposite 
location of pressurized-room section 4a respectively possible [ a diaphragm 5 and a flow ] with 
electroconductive glue. It is the electrode side of each piezoelectric-device 6 - in which both sides come 
to form an electric conduction film, among those the back of the flexible printed cable 7 is contacted by 
electrode side 6a by the side of a front face, and it is joined to it. 

r00 1 91 It has connected with the printed circuit board of the main part of a printer which is not 
illustrated through band-like section 7a, and the flexible printed cable 7 has covered the front face of the 
bodv B of an ink jet arm head by circular section 7b. The center section of circular section 7b is clipped 
by the abbreviation rectangle, and exposes the front face of height 3c. formed in the front face of a center 
section of a nozzle plate 3 from this clipped portion, and it is made to have not produced trouble in 
injection of the ink drop from a nozzle. . _ ' 

r00201 As shown in drawing 1 , the electric conduction pattern 9 is printed to the back side of the base 
film 8 which consists of a flexible insulating resin board, and the flexible printed cable 7 is covered by 
the cover lay 10 which consists a it top of an insulating material. Notch 10a is drilled in the location 
which should counter with each piezoelectric device 6 where the flexible printed cable 7 .is attached m 
the front face of the body B of an ink jet arm head at a cover lay 10. The area of each notch 10a is 
formed in the large area rather than electrode side 6a of a piezoelectric device. 

r0021] Terminal area 9a prepared in some electric conduction patterns 9 is prepared in the center section 
of notch 10a. Terminal area 9a consists of a copper electrode, is formed in small area rather than the 
electrode side of a piezoelectric device 7, and is exposed by drilling of a notch. 
T00221 As shown in drawing 1 , only optimum dose trickles electroconductive glue 1 1 into electrode 
side 6a of a piezoelectric device, and cementation of the flexible printed cable 7 on the body B of an ink 
jet arm head drops the flexible printed cable 7, and is performed by pressing terminal area 9a in contact 
with the upper surface center section of electroconductive glue 11. _ 
T00231 Drawing 2 shows the condition of having joined terminal area 9a and electrode side 6a of a 
piezoelectric device, and electroconductive glue 1 1 is spread by the thrust when pushing the flexible 
printed cable 7, is eliminated from between terminal area 9a and electrode side 6a of a piezoelectric 
device arid is thinly distributed over the perimeter of a piezoelectric device. For this reason, terminal 
area 9a and electrode side 6a of a piezoelectric device contact directly, and electroconductive glue 1 1 
will be in the condition of having joined the opposed face of a base film 8, and electrode side 6a of a 
piezoelectric device around the terminal area. Consequently, since the cementation between terminal 
area 9a of an electrode pattern and electrode side 6a of a piezoelectric device serves as direct contact, 
electrical conduction effectiveness becomes high. ■ - 

f0024] Moreover, since it is not necessary to fill up with electroconductive glue the whole space formed 
between a notch and the polar zone of a piezoelectric device, there is an advantage which can lessen 
consumption of adhesives. Therefore, the spread electroconductive glue 1 1 can contam inside notch 10a 
of a cover lay contacting the piezoelectric device which flows out on the surface of a cover lay, and 
adjoins and an electric conduction pattern is lost, and the cause of causing a short circuit is removed. 
[00251 Since a plane of composition with the cover lay 10 made of resin will become large if adhesive 
strength is strong and electroconductive glue makes a terminal area small area to copper to synthetic 
resin since adhesive strength is comparatively weak, bonding strength becomes high. 
[00261 In addition, although the slot for ink passage is established in the nozzle plate in this example, 
you may make it establish these slots for ink passage in a medium plate. Moreover, although adhesives 
are dropped at the piezoelectric-device side, you may make it also make this adhere to a terminal area 
side. In addition, it cannot be restrained by what was described above about the construction material of 
a diaphragm or a substrate, but an effective thing can be chosen suitably, and it can adopt. 
[0027] , 

[Effect of the Invention] Since this invention is formed so that the notch prepared in order to expose a 
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terminal area to the cover lay of a flexible printed cable may be made into a large area rather than the 
electrode side of a piezoelectric device and the perimeter of the electrode side of a parenthesis may be 
surrounded a terminal area and the electrode side of a piezoelectric device will be in the condition of 
contactine directly, at the time of cementation, and its electric conduction effectiveness will improve. 
Moreover since electroconductive glue is distributed so that a terminal area may be surrounded and the 
amount us'ed is joined firmly at least, it becomes advantageous on cost. Moreover, since a possibility 
that electroconductive glue may flow out of a notch into the front face of a cover lay disappears, a 
possibility of short-circuiting to me adjoining piezoelectric device disappears. , 
r00281 Furthermore, if a terminal area is formed in small area rather than the electrode side of a 
piezoelectric device, since the area joined by electroconductive glue becomes large, there is an effect of 
being able to make bonding strength higher. 

[Translation done.] 
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* NOTICES 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



^^^^^^*^^°>' Mkn before putting a flexible printed cable on the 
uoDer surface of the substrate in this example. _ _ 

[Drawing 21 It is the cross section showing the condition of having contacted the upper surface of the 
substrate in this example in the flexible printed cable. ■„„.,. , i. 

iSSiS The configuration of the important section of the ink jet arm head in this example is shown 

- it is a notch plan a part. 

rDrawine 41 It is the A-A line cross section of drawing 3 . + u 
mS^JIl It is the cross section showing the condition before putting a flexible printed cable on the 
upper surface of the substrate in the conventional technology. . . 

[ Drains 61 It is the cross section showing the condition of having contacted the upper surface of the 
substrate in the conventional technology in the flexible printed cable. 
[Description of Notations] 
2 Three One pair of substrates 
3b Nozzle 

4 Ink Passage Section 

4b Pressurized-room section • 

6 Piezoelectric Device 
6a Electrode side 

7 Flexible Printed Cable 

8 Base Film 

9 Electric Conduction Pattern 
9a Terminal area 

10 Cover Lay 
10a Notch 

[Translation done.] 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 11 




4> 




[Drawing 4j 

I 



2-- 



A 1 




1c 1a 
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[Drawing 51 
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[Drawing 61 
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; X;v7\s— V 3 ©«p*aB«fffiK:»jsfcSHfc^jBtt3 c 

[0 0 2 0] HI 1 {c^-TJ; 5 fc, 7Wdrv-7 r /i'7 p y >- h 

<D±&n&w$ifr w 1 oia^tSctfe 

•5 0 AA-WIOCU, 7Wdf->^/W7*y Vh-Jr— ^ 

»t/t««-c, #jiif^6 t^^-r^^^atc^epi 

0 a L-CfcSo #«J^«B 1 0 a <DBWttJE«^ 

<omfi!B6 a <t t) t^Bat-^UTfcSo 
[00 2 1] WtKU 10a WP*a5tC|* N — V 

9©— «icta:rte>*tfc*fiHJ-ffl5 9 a^m-fxh^o 

9 a «®mfli^e>* 9 , sEm^T- 7 ©««b± •? t>^B 

5o 

[0 0 2 2] 01l^tJ:5C, -OfJ^-y b^y K 

te, £Ei$?<otiS6 a fcsmtts^j 1 1 zmmtz 
«g^«i5 9 a ^«mtt^*^ji 1 <D±m^mzmm 

[0 0 2 3] 0 211, ffl?-g|59 a tEt^f©tfiiffi6 
a tSr^Ufc^fl8Sr*i-t©-C> ^mtt^*^Jl 1 

L.TV^S e r©fcfe, *&?SP9 a tffi®^©«®B6 
a tHiE^W^^SL, V«ttSf«ffJl l««S^a5©Jl 
fflt?'<-X7-f/l'i>8©MlRlBi:ffiii : -©lil6 a 

a tJBEmS5^©mi3iB6 a i: ©Mw^-g-littSSl 

[0 0 2 4] ^«tt«*^JSrmSl5tffim^© 

6o ^©fc«>, ®ffi$nfc3S«'l4gf*SiJl l*s;(7^-w 

-r ©s^cSB ioa rtgi5tcj|x*flRrte-efc •? , u--r © 
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( 

5 

[0025] mm&&mmte. &>mm^tti.x{-imm 
*'bwm^-tz> bmmm<D%s<~- w i o t (D&&m* 
[oo2 6] #33, ^mmmx-^^^mmmmu^y 

^^«ett*£ii:5«fc?t;:LT*>.fcV\ > jfeis, mm 

ji»*3gl#t<0«rS^UT^prt6Tfc5. 
[0 0 2 7] 

*iB©JBHSrlBtfJ:5fc»iabT*>5©-C, 

Htf i 5f-^-TSfcJ6, 4tyB*#y»fc< Tfc 3ftfflU:« 

&3©T, BWrt-*JEWH ; f-*if»!:#bT->H- b-rz 
[0028] $ <bJ;i. «S^g|5SrJEE@m^F»®BiffiJ: *) t 



[HI] 




) !RfM¥8- 1 5 6 2 5 2 

[IH2] *jlJgfiaj(C*5(tSS«<DJ:aa^7U-dri>-^/W7' 

ma] &mmm^$mz><<>?i?~-y b^? vomu 

[El 4] @3©A-AJ6l»fB0T*>5 

[0 5] ^*Slfi : (C*3{t5a«©±a^7WdrV^/l'7' 

[IH6] ?^5f5^Wte*5tt5S«©±S(C7W#v-y/W7* 







2, 3 




3 b 




4 




4 b 




6 




6 a 




7 




8 




9 




9 a 




1 0 




10a 





[02] 
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( 5 ) #H¥8 - 15 6 2 5 2 

[03] [H5] 
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